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ABSTRACT 
Many school-age children experience inequalities in mathematics education every year. 
Unfortunately, these inequalities are affecting female students' perceived mathematical ability. 
This is evident when looking at the lack of females in higher math courses, the differentiation in 
SAT scores between genders, and the lack of females compared males who are currently 
working in the mathematics field. 
This research reviews the existing literature on math curriculum, teachers' roles, and 
societal expectations in relation to how each factor affects females' perceived mathematical 
ability. In addition, this review examines research on the influence of perceived ability and the 
impact that it can have on actual performance, as well as how these relate to girls' self-
confidence and attitudes towards mathematics. A critical analysis of the relevant literature is 
discussed, including implications for parents, teachers, and society. In addition, the critical 
analysis offers suggestions for future research. 
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Chapter I: Introduction 
Many people would like to believe that gender inequality no longer exists in the area of 
mathematics. Although it is true that within the past hundred years women have made great 
advances, they still are not equal to men. With the passing of Title IX in 1972 it became illegal to 
discriminate or deny access to individuals based on sex within the educational field. As a result, 
women today are allowed equal access to sports, after school activities, and classes. However, 
when examining Lawrence Summers', former president of Harvard College, remarks about 
women in math, it is clear society has a long way to go (Bombarieril, 2005). During a conference 
with other college educators, Summers argued that the reason women are not succeeding in math 
is because they lack innate ability. However, others believe that societal views and related factors 
explain why women are not succeeding in math at the same rate as men in school and in the 
workplace (Bombarieril, 2005). Regardless of which reasoning is correct, comments like this 
from a top education official suggest that there are inequalities between the number ofmales and 
females going into the mathematics field, and that discrepancies in performance may still exist 
today. This is problematic when considering that the economy of the United States is shifting 
toward a technology-information based economy (Hanson & Smith, 2001). The transition is 
making mathematics an even more important part of the workforce. If all students, including 
girls, are not well versed in mathematics they may have a more difficult time finding jobs for 
which they then qualify. 
Inequalities in mathematics can be seen by examining the number of women currently 
involved in the field, and recent Scholastic Aptitude Test (SAT) scores also reflect this. National 
statistics show women currently make up 46% of the workforce, yet women only make up 29% 
of the mathematical workforce (U.S. Census Bureau, 2007). According to the Census Bureau 
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(2007), the median income for women in the field of mathematics is $59,906, while men in the 
profession take in an average income of $70,000. Currently, across the United States, women 
outnumber men in college universities; however, women only account for 16% of all 
undergraduate math majors, and 8% percent of all master's level math majors (Schiebinger, 
2005, cited as in Bombarieril 2005). 
Of those high school students who took the SAT in the spring of2005, results indicated a 
statistical difference between the scores for males and females. The average score for women on 
the math portion of the test was 504, while the average score for men was 538 (Pearson 
Education, 2006). However, if the SAT math scores were eliminated and only the scores on the 
verbal component were compared, the scores between sexes would be virtually equal. This 
statistic suggests that the low math scores are not related to overall intelligence, but rather 
something else, perhaps perceived ability (Pearson Education, 2006). 
Past and current research proposes three main reasons why women are lagging behind 
men in mathematics: curriculum, teacher perceptions and expectations, and societal expectations 
which may be the result of social learning. In addition, research also suggests that an individual's 
self-perceptions influence her/his success in math. Some people who have low expectations and 
feel that they are weak in the area of mathematics perform at a lower level in math than people 
who believe that mathematics is their strength (Marsh, 1986). In other words, students' perceived 
ability may influence their actual ability. 
Math curriculum presented to children in elementary school, middle school, and high 
school is biased in terms of equal representation of both sexes (Shaffer & Shevitz, 2001). Males 
are depicted more often in textbooks and the language used within the textbooks is more 
masculine (Streitmatter, 1994). The unequal representation may interfere with females' sense of 
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identity toward math and overtime cause girls to believe that they should not pursue a career in 
mathematics. In addition, the way in which teachers' present math curriculum can also be biased. 
Many of the math curriculums which teachers use focus on competition and speed, not 
understanding and cooperative learning (Wahl, 2001). Based on pervious research about 
females' learning styles, this may become an issue because many females learn better in a 
cooperative learning environment (Petersen, 1991). When this learning style is taken away girls 
may feel that math does not fit into their schema and, therefore, this method of instruction is not 
effective. 
According to Lee (1997), females are increasingly becoming more invisible to their 
teachers in the classroom. As children progress through school, female students receive less 
praise, feedback, interaction, and attention from their teachers. Many teachers also have gender 
stereotypes and different expectations of their male students and female students in regards to 
math. Some teachers display these stereotypes through their language and treatment of their 
students (Lee, 1997). For example, males not only get called on more during math class, but they 
are also asked more academically challenging questions by their teachers (Stanworth, 1990). 
Instead of encouraging female students to excel in math, many teachers push females to excel in 
other areas such as reading and writing. Other times, teachers make inadvertent stereotypical 
comments about what females should excel in and what careers they should pursue (Stanworth, 
1990). 
Society also influences girls' perceptions of their math ability, from parents, to the school 
system, to the media. According to Dr. L. Steiner (personal communication, April s", 2006), a 
professor at University of Wisconsin-Green Bay, the United States is set up in such a way that 
females are encouraged through the various sources mentioned above to be kind, caring, and rely 
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on interpersonal skills to succeed in the world. Therefore, this country is sending a message that 
encourages girls to peruse caress in the "helping fields", such as teaching and nursing, but 
discourages females from pursuing a career related math. This can be seen when looking at the 
various forms of backlash society has created for females who wish to pursue math. Backlash is 
a term used to describe the reaction that individuals face by people who appose social 
development and create barriers to keep the institutions the same. Examples of backlash include 
sexual harassment in the workplace, exclusion from the "good old boys club," unequal pay, and 
little professional job advancement (Sapiro, 2002). In addition, many women are also forced out 
of the mathematical field when they have families because their jobs often do not accommodate 
the pressures of a family. Since many women feel obligated to put their families first, they step 
out of the math field. Backlash also allows men who do not want women to enter the workforce 
to continue to control the field and make it more difficult for women to enter (Sapiro, 2002). 
The role that curriculum, teachers, and societal expectations play in the discrepancy 
between males and females in the area of mathematics is especially important when considering 
that perceived ability influences actual achievement. Specifically, students' perceived ability has 
been shown to contribute to school achievement in elementary children, even when general 
mental ability was controlled for (Spinath, Spinath, Harlaar, & Plomin, 2006). 
In and of themselves, each of these factors may not account for the gender discrepancies 
in the mathematics field. However, when experienced sequentially or in combination, children 
are more likely to notice gender stereotypes in math and accept them as true. These stereotypes 
often impact girls' perceptions of their math ability which in turn impact actual achievement. 
Therefore, until society stops perpetuating gender stereotypes, it is more likely that girls will 
continue to lack self-confidence in math. This lack of self-confidence will also continue to 
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influence girls' perceived math ability. As a result, females will continue performing at a lower 
standard than males and the vicious cycle of inequality will continue. A literature review is 
needed to examine possible factors that are holding women back in mathematics so that 
educators can begin to think critically about strategies to improve females' mathematical 
confidence. 
Statement ofthe Problem 
Women are under represented in the area of mathematics. Currently women are under 
represented in the workforce (D.S. Census Bureau, 2007) as well as in the classroom (Lee, 
1997), as they hold fewer esteemed positions, such as engineers and chemist, that the rest of 
society would deem successful. In addition, females are also performing at a lower level than 
males on standardized math tests at the high school level (Pearson Education, 2006). 
Purpose ofStudy 
The purpose of this review is to examine gender differences in mathematical education as 
it relates to inequalities that females are experiencing. More specifically, this literature review 
will look at the role that teachers, curriculum, stereotypes, and social learning play in students' 
perceptions of their math ability as it relates to different grade levels and gender. 
Research Objectives 
This review focuses on two main objectives. They are: 
1. Examine past research and literature related to how females perceive their performance 
in math. 
2. Identify explanations for gender differences in perceived mathematical ability. 
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Definition ofTerms 
In order to understand this literature review, there are a few definitions with which one 
needs to become familiar. 
Backlash- Merriam-Webster (2000) defines backlash as "Used figuratively to 
characterize an opposing reaction to a previous trend in politics and social development" (p. 9). 
Feminists use this term to describe the treatment or consequences women encounter when they 
work for social change from people who are against it. 
Social Learning Theory- Social learning theory focuses on the learning that occurs within 
a social context. It considers how people learn from one another, encompassing such concepts as 
observational learning, imitation, and modeling (Kimmel, 2004). For example, when dinning in a 
fancy restaurant, it is common to observe how others are acting and talking and then imitate and 
model the same behavior in order to act appropriately. 
Assumptions ofResearch 
When conducting this review, it is assumed there will be enough quality research in the 
areas of curriculum, teachers' roles, stereotypes, and social learning available to the researcher to 
complete a thorough literature review. It is also assumed that previous research has been 
conducted on gender differences between males and females in terms of self-confidence, effort, 
achievement, and attitude. 
Limitations ofthe Study 
A possible limitation of this study includes not being able to find enough pertinent 
information in the above areas to complete a comprehensive literature review. 
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Chapter II: Literature Review 
Introduction 
This chapter will include a discussion of math curriculum at different grade levels, 
followed by an examination of teachers' roles as they relate to perceived and actual mathematic 
ability. In addition, this chapter will discuss gender math stereotypes and the impact of social 
learning on perceived math ability. This chapter will conclude by examining perceived 
mathematical differences as they relate to effort, success, and attitude differences between male 
students and female students and how these perceptions affect student ability. 
Math curriculum 
Students retain information and concepts for longer periods of time when what they learn 
and see in textbooks mirrors their life experiences (Hanson & Smith, 2001). Although today's 
math curriculum is less sexist than in years past, research still suggests that while textbooks have 
included more representations of women, "the quality of content is still lacking, and stereotypical 
images are still being reinforced" (Chapman, 1997, as cited in Shaffer & Shevitz, 2001, p. 116). 
Due to the fact that students spend 90% of their learning time using textbooks as instructional 
resources, it is important to consider mathematics curriculum and the role it plays in students' 
perceptions of their math ability (Streitmatter, 1994). The National Council for Research on 
Women examined commonly used science, math, language, and social studies textbooks. They 
found that of all the illustrations in the books, women were only represented in 31% of the books 
(Phillips, 1998). What is even more startling is that as the grade levels increased, the number of 
illustrations with women in them decreased (Phillips, 1998). 
Sadker and Sadker (1982) have identified six general forms of gender bias in curriculum 
including: exclusion, stereotyping, imbalance, unreality, isolation, and linguistic bias. Exclusion 
8 
refers to the fact that females and their contributions to the field are often omitted or 
underrepresented. Stereotyping occurs when females and males are assigned traditional gender 
roles within the text. An imbalance in the curriculum happens each time only one side of the 
story is presented, typically a male's interpretation of what happened and what it means. 
Unreality in curriculum occurs when there is an unrealistic portrayal of history and life 
experiences. Fragmentation occurs when women or their contributions are separated from the 
main body of the text and put into their own section. Linguistic bias refers to the use of non­
inclusive language that reinforces gender stereotypes. Examples of sexist language include: 
masculine pronouns such as using "he" instead of "he/she" or "they", gender-specific words and 
job titles like "forefathers," mankind," and "fireman," and using the feminine suffixes such as 
"hostess" or "actress" (Sadker & Sadker, 1982). 
Not only has research shown that mathematics curriculum is often biased, but research 
also indicates that biased curriculum has an impact on females in regards to their academic 
achievement (Shaffer & Shevitz, 2001). The American Association of University Women (1992) 
found that female students perform better on test items with female references than on test items 
with male references. This could explain the differentiation between males and females in 
regards to their SAT scores, because males and females are not equally represented in the 
questions (Pearson Education, 2006). Students comprehend and retain information better when it 
fits into their own schemas (Pintrich & Schrauben, 1992). Therefore, when female students are 
not represented in textbooks, it could be sending women the message that females should not be 
involved in math. Such omissions teach females that only certain roles in society are appropriate 
for them. 
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The way in which math curriculum is traditionally taught favors men over women 
because it focuses on competition instead of cooperation and collaborative learning (Shaffer & 
Shevitz, 2001). Many teachers create a competitive teaching environment where students are 
praised for being correct and answering quickly. Based on what is known about the differences 
between male learning styles and female learning styles, males thrive on this competitive 
environment, while females tend to dislike it. When competition in the classroom is present and 
rewarded, females become invisible because they do not want to partake in the competition 
(Petersen, 1991). This can lead to females falling behind academically, or at minimum, learning 
to dislike math. Thankfully, the way in which math curriculum is being taught has begun to 
change. Currently, there is more focus on collaborative learning where students work together to 
solve a problem. However, there is still a long way to go before female learning styles are more 
recognized, accepted, and used in the classroom. 
Math curriculum and the way in which it is taught look different at various stages and 
developmental age groups (Streitmatter, 1994). During early elementary school, all content is 
taught to all learners at the same time. By the end of elementary school, however, boys and girls 
identify content as either masculine or feminine based on the textbook, assignments, and teacher 
expectations. This identification leads to positive or negative expectations, and depending on 
personal expectations, students may either embrace the subject or avoid it. By the time students 
enter high school, they are usually sorted into different classes based on attitude towards the 
subject as well as achievement. At the high school level students often are able to choose their 
own math classes, and if they have a negative attitude about math they are likely to choose a 
class that is less challenging. Based on this system more men enter the higher-level classes and 
more women enter in lower-level math classes (Sapiro, 2002). 
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Teachers' roles 
Teachers are failing to eliminate the gender gap in education (Campbell, 1995, as cited 
in Li, 1999). Although it may not be intentional, teachers have a tendency to reinforce traditional 
gender roles. Teachers inadvertently perpetuate traditional gender roles through the amount and 
quality of attention given to male students as opposed to female students, the language they use 
when interacting with both boys and girls, and the expectations and attitudes they have towards 
their students' achievements. 
For years, research has shown that the amount and quality of attention a teacher gives to a 
student positively correlates with student achievement (Grayson, 2001). In addition, a teacher's 
expectations and perceptions of a student may determine how a teacher interacts with that 
student and this interaction could impact that student's achievement (Grayson, 2001). 
Unfortunately, in the classroom females receive less attention than their male counterparts. 
Research has found that both male teachers and female teachers interacted more with boys, 
providing approval, disapproval, and more opportunities to respond to questions (Grayson, 
2001). One of the reasons boys are receiving more attention than girls is boys tend to be more 
disruptive and vocal in the classroom. Therefore, the teacher spends more time addressing the 
boys' negative behaviors instead of focusing on more important aspects of the class. Boys also 
spend more time seeking attention through asking and answering questions (Grayson, 2001). 
Overall, boys were found to dominate the classroom positively in terms of academics and 
negatively in regards to their behavior (Streitmatter, 1994). Although, these trends occur across 
all classrooms and subjects, such interactions between students and teachers may be particularly 
important in math instruction because there is such a gender discrepancy. 
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In addition to inequalities in the quantity of interaction, there are also inequalities in the 
quality of interactions between teachers and students. Streitmatter (1994) found three main areas 
where the quality of interaction between male students and female students was most obvious. 
Male students who were perceived by their teachers as having high academic abilities received 
more one-on-one teacher interaction than their academically equal female counterparts. Teachers 
were also more likely to give male students instructions on how to solve math problems when 
they were having troubles, while they were more likely to simply solve the problem for the 
female students instead of teaching them how to do it (Streitmatter, 1994). In addition, males 
were more often asked challenging questions that required a higher degree of thinking compared 
to their female classmates. When praise and criticism were offered, it was portrayed in a gender­
specific manner. According to Streitmatter (1994), teachers were more likely to praise girls for 
neatness of work, while boys were frequently praised for their academic ability. Teachers were 
also more likely to criticize boys for lack of effort, while criticizing girls for lack of ability. 
The amount and quality of attention boys are receiving from their teachers versus girls 
does not go unnoticed by students. In one study, students in seven classes were given a list of 
names of all the students in their class and asked "Which of these pupils does the teacher pay 
more attention to?" Boys' names appeared at the top ofthe list two and half more times than girls 
names, even though there were twice as many girls in the class (Stanworth, 1990). These same 
students also reported that boys joined in classroom discussion or offered comments four times 
as often as girls. They were twice as likely to demand help or attention and they were also twice 
as likely to be seen as a model student. This same group of students also believed that teachers 
asked boys twice as many questions and showed slightly more concern for male students than 
female students. 
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The language that some teachers use can send implicit gender messages to their students. 
As discussed previously, this can include the use ofmasculine words such as "mailman" or using 
"man" as a generic term to describe people (Streitmatter, 1994). This also includes the use of 
cliches such as "housewife" or "girls will be girls." These types of statements may imply that 
women hold a passive and submissive role in society. 
The influence that teachers have is especially alarming when considering the fact that 
teachers' beliefs about male students and female students in mathematics are vastly different. 
According to Li (1999), teachers are not immune to societal impacts; therefore teachers possess 
many of the same gender stereotypes as their students. Unfortunately these views intentionally or 
unintentionally influence their students. Overall, teachers tend to stereotype math as a male 
domain. In addition, Fennema et al. (1990) (as cited in Li, 1999), found that teachers hold 
different expectations for male students and female students in their math classes, and 
consequently these teachers believe boys are better than girls at mathematics. 
Teachers' perceived male students as their best students, and they tended to explain 
males' success in terms of ability while females in terms of effort. These same teachers' 
said males' were more competitive, logical, adventurous, volunteered more answers, 
enjoyed mathematics more, and were more independent. (Li, 1999 p. 70) 
Teachers' expectations and attitudes towards math and gender have also been found to 
influence students. Many teachers have anxiety towards math and this maybe cause for concern 
because teachers' anxiety levels have been tied to poor student academic performance (Tooke, 
1998, as cited in Malinsky, Ross, & McJunkin, 2006). In addition, research indicates that 
teachers' mathematical anxiety affect students' values and attitudes toward math. A study done 
by Malinsky, Ross, and Mcjunkin (2006) examined math anxiety in pre-service teachers. Four 
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hundred and eighty-one student teachers were asked to fill out the Mathematics Anxiety Scale­
Revised (MARS-R). The scale consisted of items asking the student teachers to rate their own 
math performance in school, as well as their thoughts and feelings about the importance of math, 
and their competences in teaching math. Results indicated that female student teachers exhibited 
significantly more math anxiety towards secondary and college level math. The fact female 
teachers exhibited more anxiety is notable because female teachers generally serve as role 
models for their female students. If female students see their teachers do not like math, they may 
develop a similar attitude based on the fact that teachers' anxiety has been linked to poor student 
academic performance (Li, 1999). 
Societal expectations 
Children are not born with innate knowledge about their gender roles. However due to 
direct and indirect socialization, by the time children are four-years-old, they have begun to 
understand their gender identity and some of the gender role expectations based on their gender 
(Sapiro, 2002). The gender messages that children receive can be both implicit and explicit. 
Unfortunately, many times society is not aware of the gender messages it is sending. Gender 
roles and expectations are developed through social learning. In other words, children learn by 
watching and imitating what they see and hear from their parents, schools, and the media. These 
societal expectations and messages that children are receiving are affecting their perceived math 
ability. Although numerous factors play into societal expectations, the following section will 
focus on a single factor from the micro-system, meso-system, and macro-system in order to gain 
a better understanding of each system's possible influences. 
In a typical family setting, parents have the most contact and therefore the most influence 
on their children. It is because of this direct influence that parents have on their children that 
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their role in gender expectations must be examined. Two separate studies found a direct 
correlation between parental attitudes towards math and their children's attitudes towards math. 
A study done by Jayaratne (1993) looked at parents' math ability, parents' perceptions oftheir 
children's math ability, and general sex-stereotyping. Results indicated that parents' perceptions 
of their own math abilities influenced their beliefs about how well their child would do in math. 
In other words, if a parent felt that s/he was not good at math, s/he would expect her/his child not 
to do well in math. Children can easily pick up on their parents' attitudes and since children are 
greatly influenced by their parents, parental attitude maybe have a greater impact on children. In 
regards to sex-stereotyping, it was found that mothers were more likely to hold sexist views than 
fathers (Jayaratne, 1993). This is intriguing because young children gravitate toward same-sex 
role models. If young girls are experiencing such direct math gender-stereotypes from their 
mothers it is no wonder that they may feel that math is not their domain. 
The other study, conducted by Tocci and Englehard (1991), found a direct correlation 
between parental mathematic attitude and students' mathematic achievement. This research was 
a two-fold study. The authors looked first to see if there was indeed a different attitude toward 
math based on gender. After the researchers found this to be true, they examined possible causes 
for this difference. In a portion of this study, students were asked to fill out a Parental Support 
for Mathematics questionnaire. The questionnaire looked at students perceptions of parental 
math enjoyment, parental interest and ability to help with math homework, and parental 
encouragement. Results indicated that perceived parental math attitude was impacting students' 
attitudes. 
Within the meso-system, children spend a great deal of time interacting within the school 
systems. Past tradition dictated that young women were directed towards "female" careers such 
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as nurses, teachers, and secretaries. In fact, many of the courses in high school were explicitly 
named male courses or female courses (Hanson & Smith, 2001). Although this practice no longer 
exists, challenges remain. First, teachers, guidance counselors, and parents still hold career 
expectations based on gender. For example, a young female who is interested in medicine is 
more likely to be encouraged to be a nurse instead of a doctor, even though she may have good 
grades and high ambitions (Kimmel, 2004). This occurs for several reasons. It takes less 
schooling to become a nurse, and students do not need to be as knowledgeable about science and 
math. The nursing profession also allows more flexibility for families, and nursing corresponds 
with the stereotypical female characteristics like caring and compassion (American Association 
of University Women, 1992). In addition, career guidance usually does not start until middle 
school. By this age adolescents have been exposed to career and gender stereotypes and have 
preexisting expectations about what careers are appropriate based on their gender (Hanson & 
Smith, 2001). Since society influences female students to go into traditional female careers, it is 
no wonder that females have no interest in math because they may feel that they will never need 
it in their chosen career. 
Although gendered career roles are taught at an early age, they are also reinforced by the 
gendered structure of the workforce (Streitmatter, 1994). This can be seen when looking at the 
structure of the school system, for example. According to a study done by Montenegro (1993), 
when a person walks into a school and looks at the faculty, s/he will see an uneven number of 
men and women across all positions. Only 7% of superintendents in the United States are 
women, followed by 34% of women who are principals. This means that more men are in higher 
educational positions than women. Of those teachers at the elementary level, 87% are women, 
followed by 50% at the middle school level, and 45% at the high school level (Streitmatter, 
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1994). When broken down by subjects, at the high school level only 25% of math teachers are 
female. As students get older, they not only begin to see the gendered structure of the workforce, 
but they also see that more women are teaching in the lower level grades and more men are 
teaching in the higher level grades. The education field is not alone in this phenomenon. In fact, 
across most professions men hold more esteemed positions than women (Streitmatter, 1994). 
The media is part of the macro system and, therefore, has an indirect influence on 
children. Many would agree that some strides have been made in how the media portrays women 
in film, television, and magazines. In the last 20 years our society has seen a growth in the 
presence and accurate portrayal of women in the media. Nevertheless, female stereotypes 
continue to thrive and influence females' perceptions and males' perceptions about what it 
means to be male or female (Kimmel, 2004). Just like in years past, the media today focuses on 
women's bodies and their sexual appeal. Through this continuous objectification, young girls 
begin to see beauty as the most important aspect of themselves. Through social learning, it also 
appears to young girls that their success in the world depends upon their sexual appeal; not how 
smart they are (Kimmel, 2004). Some girls may begin to internalize this message, and may stop 
caring about school and doing well because the messages they get from the media imply that 
success does not depend on academic achievement. In addition, an examination of television 
shows and film finds that women are under represented in high-level executive jobs while they 
are over represented as stay- at- home moms when compared to the actual percent of the 
population who hold these jobs (Sapiro, 2002). 
The effects of social learning theory can be summed up by looking at students' responses 
to what it means to be feminine or masculine. Below are a few statements from second and third 
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grade students who were asked what it means to be feminine or masculine derived from an 
interview done by Nigel Kettley (2006). 
"I suppose it (feminine) would be more of the maternal thing, staying home taking care of 
children." 
"Staying home taking care of the children, wearing lots of make up, and looking good for 
their husbands." 
"I guess it (masculine) would be being the provider, going out to work everyday and 
providing the money for your family and that sort of thing." 
"To be big and strong so you can protect your wife and children. In order to be masculine 
you have to be smart and do well in school so you can get a good job so you can provide 
for our family." (Kettley, 2006, p. 7,9) 
As you can see, societal expectations have great influence on children at a very young 
age. 
Perceived ability 
The extent to which a child believes in his or her own abilities is a good predictor of 
herlhis task engagement and performance. For example, children who perceive themselves to be 
good at math are more likely to persist when they face challenges because they are confident in 
their abilities (Pintrich & Schrauben, 1992). In academics, perceived ability refers to how smart 
one believes that he or she is in a particular subject. From perceived ability, students develop 
performance expectations based on those abilities. 
How or to what students attribute their failure to is also influenced by their perceived 
ability. In general, there are two types of attributions associated with failure: lack of ability and 
lack of effort. Children with high perceived ability are more likely to attribute their success to 
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high ability, while children with low perceived ability are likely to attribute their success to luck 
(Marsh, 1986). And, vice versa: Children with high perceived ability are more likely to attribute 
their failures to lack of effort or to an external factor, while children with low perceived ability 
are more likely to attribute their failure to internal factors like ability (Marsh, 1986). 
The question then becomes, "Does perceived ability actually influence the outcome of 
success or lack of success?" Spinath and Stiensmeier-Plester (2003) showed that perceived 
ability influenced success in a novel ring toss game. Fifty-one students who had no previous 
experience with the game participated in the study. Before starting the game each participant 
filled out a questionnaire measuring their task-specific self-concept of ability (SKB-L+A-K) 
which asked questions like, "I will handle the demands of this task well," for example. The 
results of this study indicated that although the participants had never before played the game, 
and had no way of knowing if they would be good at the task or not, those with high perceived 
ability did better on the task. 
Another study done by Eshel and Kurman (1990) took Spinath and Stiensmeier-Plester's 
study a step further to see if a correlation exited between one's self-concept, intellectual ability, 
and academic attainment. Students' perceived ability was assessed using Brookover's measure of 
self-concept of ability and a questionnaire used in a study done by Minkovish et aI., (1980). 
Intellectual ability was assessed using a vocabulary subscale derived from an Israeli intelligence 
test, the Milta, while academic attainment was examined using the standardized Israeli Ministry 
of Education Arithmetic Test along with teacher reports. Results from the study showed that low 
self-concept was linked to low academic attainment not intellectual ability. This finding suggests 
that one's perceived self-concept can affect attainment even when a person has the potential to 
do better. Results also showed that, overall, students' self-perceptions of their ability were 
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accurate. However, the study failed to examine iflow self-concept was a self-fulfilling prophecy. 
In other words, was the reason that low self-concept children were receiving lower grades 
because they were not good at the subject or because they believed they were not good? Average 
intelligence results suggested it was the former. 
In previous research, Helmke (1992) attempted to separate intelligence and ability self­
perceptions. Researchers found that when looking at math grades, intelligence accounted for 
8.9% of the variance, while self-perception accounted for 11 % of the variance in grades (as cited 
in Spinath et al., 2006). Spinath et al, (2006) did a similar study and found that 50% of the 
variance in math and English scores could be explained by general ability, while only 25% of the 
scores were due to perceived ability, with the other 25% due to motivation. According to this, 
general intellectual ability does playa role in grades, but a quarter of what makes up a grade can 
also be influenced by someone's belief about her/his own ability. A person's perceived ability 
influences their performance, as shown by Spinath and Stiemeniser-Plester (2003), regardless of 
their actual abilities. So even if a female student is fully capable to perform well in math she will 
not do so if she perceives she is not good at math. 
Girls' selfconfidence and attitudes towards math 
After examining past research on math curriculum, teachers' roles, societal expectations, 
and perceived ability it is expected that all of these factors will have a negative impact on girls' 
self-confidence and attitudes towards math. A comprehensive meta-analysis study comparing 
gender in math attitude indicated that this is, indeed, true (Hyde, Fennema, Ryan, Frost, & Hopp, 
1992). Hyde and colleagues (1992) reviewed 70 peer-reviewed articles that were retrieved from 
several different databases. Upon examination of the articles, it was concluded that overall 
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women had a lower general attitude toward math, a lower self-concept, and women saw math as 
less useful and important than did men. 
More specifically, Fennema-Shermanes developed a Mathematics Attitudes scale to look 
at the correlation between math confidence and math performance (Shield, 1991). Their findings 
also indicated that girls had lower self-confidence in math. However, what was most notable was 
that even when girls had similar achievement levels as boys their confidence in their math ability 
was still lower. 
A study done by Nosek and Banaji (2002) looked at girls implicit attitudes towards math. 
Implicit attitudes were measured using a response competition task called the Implicit 
Association Test (IAT). In this test female students were shown both pleasant words such as 
flower, wonderful, and happy along with unpleasant words like disgust, hatred, and upset. In 
conjunction with the pleasant and unpleasant words, the students were shown numbers in the 
form of math equations and nonsense letters. On each item the students were timed at how long it 
took them to identify a pleasant or unpleasant word after seeing either an equation or nonsense 
word. Results from the study found that, on average, female students responded 71 milliseconds 
faster when pairing letters and pleasant words than when pairing digits with pleasant words. The 
authors argue that this indicates an implicit negative preference towards math. 
What is even more startling is that girls did not always exhibit a lack of confidence in 
themselves or their math ability. One recent study found that 60% of girls had positive feelings 
about themselves and their abilities in 6th grade. By the time these same girls reached high 
school, only 29% reported feeling confident (Kommer, 2006). When compared to boys in the 
same class, this was even more startling because 67% of boys felt confident in 6th grade and 46% 
still felt confident in high school. 
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Chapter III: Critical Analyses and Recommendations 
Introduction 
This chapter includes a summary ofkey points from chapter two as well a critical 
analysis of the literature. It will also conclude with recommendations for teachers, parents, and 
society about how to eliminate gender bias in mathematics and encourage girls to excel in 
mathematics. In addition, recommendations will be made for future research that will help 
answer some currently unanswered questions. 
Summary 
The purpose and objective of this review was to examine gender differences in perceived 
and actual mathematical ability, as well as identify potential explanations for gender differences 
in perceived and actual mathematical ability. More specifically this literature review examined 
the role teachers, curriculum, stereotypes, and socialleaming play in students perceived 
mathematical ability. Current test scores and job market trends indicate that women's actual 
mathematical ability is still lagging behind men's (Pearson Education, 2006; U.S Census Bureau, 
2007). The question of why women are lagging behind men in mathematical ability remains 
unanswered. Upon further investigation, it is clear that women do not lack math ability, but 
rather, lack confidence in their math ability (Spinath et a1., 2006). This lack of confidence comes 
from the negative influence that some teachers, curriculum, and society have on students. In 
addition, researchers believe that this perceived lack of ability comes from messages that 
children receive either directly or indirectly from micro-system (family), meso-system (school 
system), and macro-system (media). Although, the influences that students receive from their 
teachers, curriculum, micro-system, meso-system, and macro-system have a direct impact on 
female students there are other possible influences that have yet to be examined. In conclusion, 
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based on the current research that is available women do not lack mathematical ability what they 
lack is self-confidence in their math ability. This lack of confidence is showing up as poor ability 
in low grades, test scores, and lack of females entering the math profession. Instead, of thinking 
critically about the causes of the differences in math ability the untied states has traditionally 
assumed that women just are not naturally good at math. However, research has shown this is 
not the case. 
Critical Analysis 
Although research has shown that curriculum, teachers, and societal expectations playa 
role in perceived math ability, research has been unable to confirm the extent to which they 
influence perceived math ability. Part ofthe reason is that each one of the factors is combined 
with so many different elements. It is nearly impossible to look at each aspect in isolation. All of 
these influences occur simultaneously, making it difficult to know which factors have the 
greatest influences. In addition, the way in which perceived and actual ability was measured in 
the different studies were not the same. Some of the studies relied on self-report while others 
relied on teacher and parents to report perceived and actual ability. Also the way in which 
perceived ability was defined was different among some of the studies, therefore, the 
interpretation of the results varied. 
Since research is relatively new in the area of perceived ability and actual ability in 
regards to mathematics, the findings are not consistent. Some studies show a greater impact of 
perceived ability, while others show that perceived ability has less of an impact on actual ability. 
A possible reason for the contradicting results is the complex nature of teasing apart perceived 
ability and actual ability. There are so many factors that must look at when considering one's 
actual ability that it is impossible to control for all of them. 
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Recommendations 
Based on previous research findings, there are a few suggestions that would help lessen 
gender bias in both perceived math ability and actual math ability. 
Teachers 
Teachers are very influential people in young children's lives. That is why both male 
teachers and female teachers need to think critically about how they are managing their 
classrooms. In order to decrease gender bias, they must make sure they are not giving their 
students the wrong message or letting their own beliefs about traditional gender roles influence 
their interactions with students. For example, teachers can become more aware of their teaching 
habits and use non-gendered language. Educators also have the responsibility to treat all students 
equally, and hold similar performance expectations for both girls and boys. In addition, teachers 
can help their students by creating an environment which is conducive to accommodating 
multiple learning styles, such as incorporating both competitive and cooperative learning 
activities to meet more students' needs. 
Parents 
Many times parents do not realize the impact that their verbal messages and nonverbal 
messages have on their children. Since parents create the foundation for what their children hear 
and see, it is up to them to make sure their children are receiving positive, non- bias messages 
about mathematics. Inevitably children are going to be influenced by societal messages about so­
called appropriate gender roles, and it is up to parents to eliminate these myths while instilling 
confidence in their children. The best thing parents can do is be a positive role model in their 
child's life. Parents can be positive role models by avoiding sexist language and by not 
portraying sexist attitudes. Portraying non-sexist attitudes is especially important in the area of 
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mathematics. Parents need to have positive perceptions about their own math ability as well as 
their children's. 
Society 
Society is constantly reinforcing gender roles and beliefs, and the only way this is going 
to stop is if people begin to think critically about the messages they are receiving and projecting. 
Gender roles have become such a part of everyday life, that many times their influence on 
people's daily decisions goes unnoticed. Gender roles have become so engrained into society that 
many people fail to realize the impact they have on how people perceive things or define right 
and wrong. Society will not change unless it is forced to, and the only way to allow change to 
happen is to stand up for the injustices that are taking place one person at a time. The more 
people realize what is going on and say something, the sooner it will change. For example, our 
country's schools need to stop directing female students towards "traditional" careers. In 
addition, the way in which the workforce is structured needs to be changed. Girls need to see 
women in high-powered positions, so that they too know they are able to do anything they want 
to and that it does not matter if you are male or female. In order for this goal to become a reality, 
the backlash that females may currently be experiencing in the workplace needs to be eliminated. 
The way in which women in the media are portrayed also needs to be carefully scrutinized by 
consumers. Although times have changed since the "I Love Lucy Show" portrayed a "dingy" 
Lucy who relied on her husband because she could never balance her checkbook, the media 
continues to perpetrate very negative messages about females' roles in society (e.g., incredibly 
smart "nerdy" spinsters or incredibly smart sex-goddesses), and most media messages neglect to 
say anything about women and mathematics, specifically. The take-away message then, is that 
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women still do not belong in the male-dominated mathematics field. Taken together, the media is 
likely to indirectly influence girls' perceived ability. 
Further Research 
Further research is needed to distinguish the relationship between perceived ability and 
actual ability in mathematics. Some research has been done on this topic, but much more is 
needed in order to gain a better understanding of its influences. A study needs to be done where 
intelligences and environmental factors are controlled for. It is important for all factors to be 
equal; otherwise, it is impossible to develop a cause and effect relationship between the two. In 
addition, if it is in fact the environment that is influencing perceived mathematical ability then 
the environment is what needs to be changed. By isolating the effects of ones environment, you 
can then eliminate the perceived gender differences by changing the environment. One of the 
reasons it is so difficult to do this kind of research is because it is nearly impossible to isolate all 
other influences and look at one factor at a time. Teachers, parents, and society work together to 
create an ideal of what is acceptable for students based on gender. In addition, research also 
needs to be done to see if females' perceived math ability is different across different age groups. 
If a difference is found across different age groups then it would be likely that something in the 
environment is causing these inequalities to occur because the differences were not always 
present. If it were not the environment than it would be expected that at all ages there would be a 
difference in perceived math ability between genders. However, if it is the environment it can be 
changed so it no longer discourages females perceived math ability. 
- - -
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